Reaction of the lithium salt of triphenylphosphineacetylmethylene with triorganotin chlorides (R 3 SnCl; R=Me, Ph), diorganotin dichlorides (R 2 SnCl 2 ; R=Me, Ph), and tin(II) chloride results in the precipitation of lithium chloride and the formation of the covalently bonded tin derivatives as red solids. The 'H NMR data indicate the presence of both O-and C-bonded isomers. The tin-119m Mössbauer spectrum for the dimethyltin derivative exhibits four overlaping resonances, the two inner resonances assigned to C-bonded isomer, and the two outer resonances assigned to O-bonded isomer. The other organotin(IV) derivatives show essentially a broad single resonance. The infrared spectra of all the derivatives exhibit a very broad band at 1495-1525 cm -1 .
Introduction
The "stabilised" ylids, such as triphenylphosphineacetylmethylene, are potentially ambidentate and may coordinate via either the carbanionic carbon atom or through the carbonyl oxygen atom or both. There is considerable chemical evidence which indicates derealization of the charge on the ylid carboniun throughout its substituents. Evidence for contribution of the phosphonium enolate structure of triphenylphosphinebenzoylmethylene has been reported 1 . The same ylid undergoes a Wittig reaction with benzaldehyde indicating that there is considerable electron density on the carbon atom next to the phosphorus as well.
Physical evidence for resonance interaction of the ylid carboniun with a carbonyl group can be obtained by an examination of the infrared spectra of acyl ylids and their conjugate acids. The carbonyl stretching frequency of phenacyltinphenylphosphonium salts occurs near 1670cm" 1 whereas that of the corresponding ylid, triphenylphosphinebenzoyl-methylene, occurs at 1515 cm" 1 , a shift of 155 cm" 1 . Speziale and Raits 2 , studied the carbonyl frequencies of (C 6 H 5 ) 3 P.CX.COR in cases where X=H, halogen. In the ester ylids (R=OCH 3 ), the substitution of halogen for hydrogen led to an increase in the carbonyl frequency, probably due to competing halogen delocalisation of the negative charge. However, when R=phenyl the replacement of hydrogen led to decrease in the carbonyl frequency. This was attributed to the influence of the ligand field on the carbonyl polarisation, such influence depending on the steric repulsion between R and X.
Furthermore, replacement of X=H by X=CH 3 in the ester ylids has also led to a lowering of the carbonyl stretching frequency from 1622 cm" 1 (X=H) to 1584 cm" 1 (X=CH 3 ).
This concept could be used to differentiate between the carbon bonded and oxygen bonded species, and in fact there are several examples of structural assignments being made on the evidence of infrared spectra 3 · 4 · 5 .
Here, we report the synthesis and characterisation of covalently bonded tin substituted ylids where the presence of both O-and C-bonded isomers are evident.
Experimental Reagents
Triphenylphosphineacetylmethylene m.p. 205-206° was prepared and purified by the literature method 6 . Stannous chloride m.p. 246° (Hopkins and Williams), dimethyltin dichloride m.p. 107-108°, trimethyltin chloride m.p. 40-42° and diphenyltin dichloride m.p. 39-40° (M and Τ Ltd.) were all used without further purification. Triphenyltin chloride m.p. 104-105° (Albright and Wilson (Mfg) Ltd.), was recrystallised from petroleum spirit (b.r. 60-80°). Commercial n-butyllithium (Kodak Ltd.) was used, the strength of which was determined by the standard method 7 . The lithium salt of triphenylphosphineacetylmethylene was prepared by adding an equimolar amount of 15% n-butyllithium, dropwise, to a solution of triphenylphosphine acetylmethylene in dry benzene. The very dark red colour solution obtained was stirred for a further two hours before further use.
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Preparation of Tin-substituted Ylids
Trimethyltin chloride and the lithium salt of Triphenylphosphineacetylmethylene. The freshly prepared lithium salt of triphenylphosphineacetylmethylene (4.190 g, 12.9 mmoles) dissolved in dry benzene (70 mis), was contained in a 3-necked flask (100 ml), fitted with a reflux condenser, magnetic stirrer, pressure-equalising dropping funnel, and continuously flushed with argon. Trimethyltin chloride (2.575 g. snd 12.9 mmoles), dissolved in the minium amount of dry benzene, was added dropwise into the lithium salt solution. The dark red colour of the lithium salt was slowly discharged to give a light red suspension. Stirring was continued for a further two hours after which the solution was allowed to stand. The lithium chloride was filtered off under nitrogen. The solvent was removed from the remaining deep red solution under reduced pressure to give a red waxy solid, which was washed with dry pentane and stored under argon. (-(Trimethylstannyl) triphenylphosphineacetyl methylene was recrystallised twice from dry benzene-cyclohexane to give a red waxy solid m.p. (sealed tube) 83-86°. Found : C, 59.05; H, 5.52; C 24 H 27 POSn requires: C, 59.85; H, 5.61.
Triphenyltin chloride and the lithium salt of triphenylphosphineacetylmethylene.
The lithium salt of triphenylphosphineacetylmethylene (1.940 g, 6.00 mmoles) was freshly prepared in dry benzene (50 ml) under an inert atmosphere of argon, in a 3-necked flask (100 ml), equipped with a dropping funnel, reflux condenser and a magnetic stirrer. Triphenyltin chloride (2.306 g., 6 .00 mmoles), dissolved in the minimum amount of dry benzene, was syringed into the dropping funnel and added dropwise into the stirred, very dark red solution of the lithium salt. Upon progressive addition of the triphenyltin chloride, the solution gradually changed from a clear, very dark red to a clear wine-red and finally to a cloudy wine-red colour. The mixture was then left to stir for a further 1.5 hours. On standing, lithium chloride settled out, and this was filtered off under vacuum leaving a clear wine-red solution. The solvent was removed from the solution under pressure to give an orange powder, which was washed thoroughly with dry pentane and stored under argon. Attempts to purify (-(triphenyl)stannyl-triphenylphosphineacetylmethylene further, failed m.p. Dimethyltin dichloride (1.131 g., 5.14 mmoles) was dissolved in the minimum amount of dry benzene, and then added, dropwise, into a solution of freshly prepared lithium salt of triphenylphosphineacetylmethylene (3.339 g., 10.28 mmoles) in dry benzene (80 mis). The very dark red colour of the lithium salt was slowly discharged giving rise to a red suspension, which was then allowed to stir for a further two hours. On standing, lithium chloride settled out, and was filtered off. Concentration of the remaining clear red solution gave bis-(-(dimethyl)stannyl triphenylphosphineacetylmethylene as a deep red crystalline powder, which was recrystallized from dry benzene, m.p. Diphenyltin dichloride (1.079 g" 3.19 mmoles), dissolved in the minimum amount of dry benzene, was added dropwise to a stirred solution of the lithium salt of triphenyl-phosphineacetylmethylene (2.070 g" 6.38 mmoles) in dry benzene (50 mis). The very dark red colour of the lithium salt was slowly discharged to give a dark red solution, which was stirred for a further 2 hours. It was then allowed to stand, whereupon lithium chloride settled out, which was filltered off under nitrogen. Concentration of the remaining red solution gave bis-(-(diphenyl)stannyl triphenylphosphineacetylmethylene as a deep red powder, which was recrystallized from, dry benzene and then stored under argon, m.p. (sealed tube) 78°. Found: C, 69.14; H, 5.33; C 54 H 46 P 2 0 2 Sn requires: C, 68.74; H, 5.08.
Stannous chloride and the lithium salt of Triphenylphosphineacetylmethylene.
Stannous chloride (0.592 g" 3.12 mmoles) was dissolved inthe minimum amount of dry tetrahydrofuran and added, dropwise, to a stirred solution of the freshly prepared lithium salt of triphenylphosphineacetylmethylene (2.025 g., 6 .24 mmoles) in dry benzene (50 mis), and under argon. The very dark red colour of the lithium salt was slowly discharged to give a reddish-brown suspension, which was then stirred for a further 2 hours. On standing, lithium chloride settled out and this was removed by filtration under vacuum, leaving a clear deep-red solution. The solvent was removed, under pressure, from the above solution, giving a brilliant red powder, bis-tin(II)triphenylphosphine-acetylmethylene, which was stored under argon, m.p. 
Physical Measurements
Melting points were determined using an electrically heated Koffer Block Appratus. Infrared spectra were recorded using a Perkin Elmer 457 or 521 Spectrophotometer. Proton magnetic resonance spectra were obtained at 33.5° with a Varian HA-100 Spectrometer. Mössbauer spectra were measured using a Harwell Mössbauer Spectrometer, vs. a BaSn ll9 m0 3 source (5 mci) mounted on the end of a spindle of a velocity driver powered by a wave-form generator. The spectra of all compounds were recorded at 77°K.
Results and Discussion
When the lithium salt is reacted with triorganotin chlorides (R 3 SnCl; R = Me, Ph), diorganotin dichlorides (R 2 SnCl 2 ; R = Me, Ph) and tin(II) chloride, lithium chloride is precipitated and the covalently bonded tin derivatives are formed as red solids as shown by scheme 1: For the trimethyltin and dimethyltin derivatives, two types of methyl groups attached to tin may be distinguished; and the spectra for all five derivatives exhibit two resonances in the region Ca. 2.5 assignable to the acetyl group protons in the two isomers. Assignment of the resonance's to O-and ^.-isomers is not unequivocal, although one might expect the methyl groups attached to tin of the O-bonded isomer to be more shielded than in the Q-isomer and hence resonate downfield relative to the C-isomer. From a comparison of the relative intensities of the Me-Sn and CO-Me resonance's for both isomers, such an assignment would lead to the conclusion that the low-field acetyl resonance (2.58-2.485) corresponds to the C-isomer and the highfield resonance (2.48-2.405) to the O-bonded isomer. Thus, it is apparent that, in solution, the C-bonded isomer predominates, except the dimethyltin derivative for which about equal quantities of each isomer are
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present. The measurements of the coupling constants 2 J(Sn ll9 -C-'H) are hindered by the appearance of other lines in the protein spectrum. However, the values obtained are indicative of four co-ordinated tine atoms. The value observed for the dimethyltin O-isomer might reflects a redistribution of s-character while retaining an approximately tetrahedral coordination for tin. 119 Sn values lie in the range typical of the four coordinate tin atoms in tinphenyltin (IV) compunds 9 · 10 . Also 5 119 Sn value observed for trimethyl tin derivatieves are consistent with literature reports for trialkyl tin compounds in which tin is four coordinated 8 . Further, the 'J (Sn 119 , C 13 ) values observed for the trialkyltin derivatives are in the range expected for 4-coordinate tin species 11 . The values observed for the triphenyl derivatives lie in the range (550-650 Hz) appropriate to the s-electron density of sp 3 hybrid Orbitals of tin atoms bonded to sp 2 hybrid orbitals of the carbon atoms in the group SnPh 3 9 . The dialkyltin dialkoxides have the tendency to undergo autoassociation via intermolecular O->Sn co-ordinate bonds and the high field 119 Sn chemical shift of Et 2 Sn(OMe) 2 (6Sn 119 =-181 ppm) was attributed to dimerization 12 . The coupling constants 'J(Sn 119 ,C 13 ) for dibutyltin dimethoxide and dibutyltin acetate are reported to be 642 and 630 Hz, respectively, which supports a 5-coordinated structure I3 . Hence, on the basis of 119 Sn chemical shift observed for the dimethyltin O-isomer and the 'J(" 9 Sn-c 13 ) value, the derivative could be formulated as bis(diorgano)alkoxydistannoxane dimer, I.
Compound
The tin-119 m Mössbauer data for the derivatives are given in table III. The observed isomer shifts are indicative of covalent tetrahedral tin and are in agreement with the calculated ones. The spectrum of the dimethyltin derivative clearly exhibits four overlapping resonance's, Figure 1 In the C-bonded isomer, the tin atom is bonded to three methyl groups and a fourth, slightly more electronegative, carbon atom. Thus, in this isomer the tin nucleus will experience only a very small electric field gradient, and a very small quadrupole splitting will be observed. For the Q-bonded isomer, the tin is now bonded to three methyl groups and a very electronegative oxygen atom, giving rise to a large electric field gradient and a moderately large quadrupole splitting, 14 · 15 ·
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In the case of dimethytin derivative, both isomers are present in significant quantities in the solid, and the two inner resonances may be assigned to the C-bonded isomer (δ = 1.38 mm/s), Δ = 0.51 mm/s), and the outer pair to the O-bonded isomer (δ = 1.18 mm/s, Δ = 2.02 mm/s). The low isomer shifts imply a reduction in s-electron density at tin. The value of the quadrupole splitting, Δ=2.02 mms '' suggests that there is an atom with a lone pair of electrons directly bounded to tin atom and hence confirms the O-isomer formation. It is clear here that the correlation Δ/δ for all the deviatives is in the range 0-1.71 suggesting an sp 3 hybridized tin atom 16 . For the trimethyltin, triphenyltin, and diphenyltin derivatives, only the £.-isomer is present in significant quantities in the solid, the amount of the Ö-isomer being only Ca. 10%. Presumably in solution the isomer interconversion is reasonably facile, and the relative proportions of each isomer depends on the conditions, the C-isomer being preferentially precipitated out of solution. The spectrum of the tin(II) derivative exhibits a broad band centered at 4.21 mm/s, presumably the superposition of both isomeric forms.
All the derivatives in the solid exhibit a very broad band in the infrared at 1495-1525 cm" 1 , see table II above, compared with the carbonyl stretching band in the free ylid at 1530 cm" 1 , (^-substitution would not be expected to seriously perturb the delocalisation system of the ylid framework save for a mass effect, which would shift the esentially carbonyl stretching frequency to lower energy. The O-bonded isomer have an electronic structure similar to the 1:1 complexes of the ylid with triorganotin chlorides, which exhibit carbonyl stretching frequencies at ca. 1510 cm"
1 . The band observed for the covalently substituted ylids in the range 1495-1525 cm" 1 is considered to be the superimposition of the antisymmetric stretching vibrations of the two Q-and C-isomers.
